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(54) MAIN STORAGE CONTROLLER 

(57)Abstract: 

PURPOSE: To reduce the development cost and manhour of an LSI for 
a main storage controller which controls the main storage of an 
information processor by dealing with the main storage of a single way 
and plural banks (ways) with use of a single type of LSI. 
CONSTITUTION: The bank of a main storage 10 to receive an access is 
previously set at a bank setting part 1 2, and the number of ways of the 
memory 10 is previously set at a way number setting part 14. An 
interface monitoring part 1 6 receives an access request given to the 
storage 10. Then a memory control part 18 performs the access control 
to the storage 10 based on the setting contents of both parts 12 and 14 
and in response to the request received by the part 16. 
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* NOTICES '* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the main storage controller which controls the primary 
storage of an information processor. 

[0002] This kind of equipment is LSI-ized and is inserted between primary-storage memory, a system 

bus, etc. 

[0003] 

[Description of the Prior Art] The 1st conventional example is shown in drawing 7 , and the IF 
(interface) Monitoring Department 16, the memory control section 18 (two circuits), and the selection- 
signal receive section 72 are established in this LSI70. 

[0004] And if the demand of memory access is given to the IF Monitoring Department 16 from a bus 
side and a bank selection signal is respectively given to the selection-signal receive section 72, the target 
bank (way) will be accessed by the memory control section 18 of correspondence. 
[0005] The 2nd conventional example only for 1 ways is shown in drawing 8 , for this reason, that 
LSI70 is constituted by the IF Monitoring Department 16 and the memory control section 18, and the 
primary-storage memory of one way is accessed by the memory control section 18 according to the 
access request which the IF Monitoring Department 16 received. 
[0006] 

[Problem(s) to be Solved by the Invention] In the former, LSI ( drawing 7 ) corresponding to the 
primary storage of two or more banks (way) and LSI ( drawing 8 ) corresponding to the primary storage 
of one way are prepared, therefore two kinds of LSI is developed separately. 
[0007] It is ** with required requesting that the manufacturing cost of an information processor is 
reduced here, and reducing the development costs of a main storage controller (LSI), and a man day for 
the reason. 

[0008] This invention is made in view of the above-mentioned conventional situation, and the purpose is 
in offering the costs which development takes, and the equipment which becomes possible [ reducing 
the man day and reducing the manufacturing cost of an information processor ]. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the main storage 
controller concerning this invention is constituted like drawing 1 . 

[0010] The bank set section 12 to which the bank of the primary-storage memory 10 where the 
equipment of the 1st invention is set as the object of access in this drawing is set beforehand, The 
number setting section 14 of ways to which the number of ways of said primary-storage memory 10 is 
set beforehand, With the interface Monitoring Department 16 which receives the demand of access to 
said primary-storage memory 10 It has the memory control section 18 which performs the access control 
of said primary-storage memory 10 according to the contents of a setting of said bank set section 12 and 
the number setting section 14 of ways, and the demand which said interface Monitoring Department 16 
received. 
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[Claim(s)] 

[Claim 1] The bank set section to which a bank of the primary-storage memory (10) set as the object of 
access is set beforehand (12), The number setting-out section of ways to which the number of ways of 
said primary-storage memory (10) is set beforehand (14), Said primary-storage memory (interface 
Monitoring Department (16 which receives the demand of access to 10)), The main storage controller 
characterized by what it has for the memory control section (18) which performs the access control of 
said primary-storage memory (10) according to the demand which said bank set section (the content of 
setting out of 12) and the number setting-out section of ways (14) and said interface Monitoring 
Department (16) received. 

[Claim 2] The bank set section to which a bank of the primary-storage memory (10) set as the object of 
access is set beforehand (12), The number setting-out section of ways to which the number of ways of 
said primary-storage memory (10) is set beforehand (14), Said primary-storage memory (interface 
Monitoring Department (16 which receives the demand of access to 10)), The unit address setting-out 
section to which the unit address of said primary-storage memory (10) is set beforehand (20), Have the 
memory control section (18) which performs the access control of said primary-storage memory (10) 
according to the demand which said number setting-out section of bank set section (12) ways (the 
content of setting out of 14) and the unit address setting-out section (20) and said interface Monitoring 
Department (16) received. The main storage controller characterized by things. 
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n 1 2 to which the bank of the primary-SIorage memory 1 0 where 
the equipment of the 2nd invention is set as the object of access is set beforehand, The number setting- 
out section 14 of ways to which the number of ways of said primary-storage memory 10 is set 
beforehand, With the interface Monitoring Department 16 which receives the demand of access to said 
primary-storage memory 10 The unit address setting-out section 20 to which the unit address of said 
primary-storage memory (10) is set beforehand, It has the memory control section (18) which performs 
the access control of said primary-storage memory (10) according to the demand which said number 
setting-out section of bank set section (12) ways (the content of setting out of 14) and the unit address 
setting-out section (20) and said interface Monitoring Department (16) received. 
[0012] 

[Function] In this invention, if an access request is received after a bank and setting out of the number of 
ways (unit address), since the access control of the primary-storage memory 10 will be performed 
according to the content of setting out, it becomes possible to correspond to the primary-storage memory 
10 of one way and two or more banks (way) from the content of these setting out. 
[0013] 

[Example] Hereafter, the suitable example of the main storage controller applied to this invention based 
on a drawing is explained. 

[0014] In drawing 2 , the whole 1st example configuration is explained and two or more LSI32 (a main 
storage controller is constituted) is inserted between the primary-storage memory 10 and a bus 30 in this 
drawing. 

[0015] Those LSI32 consists of the bank register 12 of a couple, a way register 14, the IF Monitoring 
Department 16, and a memory control section 18 of a couple, and an access request is given to the IF 
Monitoring Department 16 from a bus 30. 

[0016] Access of the primary-storage memory 10 is performed according to the demand which the IF 
Monitoring Department 16 received in the memory control section 18, the data given from the bus 30 on 
that occasion are written in the primary-storage memory 10, or the data of the primary-storage memory 
10 understand the IF Monitoring Department 16 to a bus 30, and are sent out to it. 
[0017] Moreover, the bank which LSI32 controls is set to the bank register 12, and the number of ways 
which LSI32 controls is set to the way register 14 (in addition, setting out of the bank register 12 and the 
way register 14 is performed at the time of the charge of a power source). 

[0018] Furthermore, by the memory control section 18, the content of setting out of the bank register 12 
and the way register 14 is referred to at the time of access of the primary-storage memory 10, and the 
access control of the primary-storage memory 10 is performed according to these contents of setting out. 

[0019] Consequently, it becomes possible by changing the content of setting out of the bank register 12 
and the way register 14 to access the primary-storage memory 10 as a thing of two or more banks (way) 
only for 1 ways. 

[0020] The internal configuration of LSI32 is explained in drawing 3 , and the address of the memory 
unit in the primary-storage memory 10 is set to the unit address register 20 prepared with the bank 
register 12 and the way register 14 by the power up. 

[0021] Moreover, the mode buffer 160, the address buffer 162, the decoder 164, the light buffer 166, and 
the lead buffer 168 are prepared for the IF Monitoring Department 16, a write mode signal is written in 
the mode buffer 160 at a power up, and the address of the bank register 12, the way register 14, and the 
unit address register 20 is written in an address buffer 162. 

[0022] And if the output of these buffers 160,162 is given to a decoder 164, the bank register 12, the 
way register 14, and the unit address register 20 will be specified as an access place of a light. 
[0023] If setting-out data are furthermore given from a bus 30 to the light buffer 166, this setting-out 
data will be written in the bank register 12, the way register 14, and the unit address register 20. 
[0024] In this drawing, the memory control section 18 is equipped with the memory control signal 
generation section 180, a comparison circuit 182, multiplexers 184 and 186, the data control section 188, 
the data output buffer 190, and the data input buffer 192, and the timing signal of access is supplied to 
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n section 1 80 through the stage circuit /Tfrom a bus 30. 
[6025] And the output of the mode buffer 160 and the output of a comparison circuit 182 are also given 
to the memory control signal generation section 180, and a RAS signal, a CAS signal, OE signal, and 
WE signal are sent out from the memory control signal generation section 180 to the primary-storage 
memory 10. 

[0026] Moreover, the output of the bank register 12, the way register 14, the unit address register 20, 
and an address buffer 162 is given to a comparison circuit 182, and the output of the way register 20 and 
an address buffer 162 is given to a multiplexer 184. 

[0027] The output of this multiplexer 184 is given to the multiplexer 186, and a row address and the 
column address are sent out from a multiplexer 1 86 by control of the memory control signal generation 
section 18 to the primary-storage memory 10. 

[0028] Furthermore, the output of the stage circuit 74, the mode buffer 160, and a comparison circuit 
182 is given to the data control section 188. It is controlled by the light buffer 166, the lead buffer 168, 
the data output buffer 190, and the data input buffer 192 data-control section 188 using them (when it 
checks that access of the primary-storage memory 10 is performed from the output of a comparison 
circuit 182). Access in the mode shown with the output of the mode buffer 160 is performed 
synchronizing with the output of the stage circuit 74. 

[0029] In addition, light data are written in the primary-storage memory 10 through the light buffer 166 
and the data output buffer 190, and the data by which reading appearance was carried out from the 
primary-storage memory 10 are sent out through the data input buffer 192 and the lead buffer 168 to a 
bus 30. 

[0030] Here, if bank 0 and the address of a unit 0 are written in an address buffer 162 from a bus 30 and 
the data which show a Read mode to the mode buffer 160 are written in, the output which shows address 
coincidence in the comparison circuit 182 of LSI32 where the bank 0 was set as the bank register 12, 
and the unit 0 was respectively set as the unit address register 20 will be obtained. 
[003 1] If the comparison output and output of the mode buffer 1 60 are given to the memory control 
signal generation section 180 and the data control section 188, the data by which reading appearance 
was carried out from the primary-storage memory 10 with the output of the memory control signal 
generation section 180 will be sent out through the data input section 192 and the lead buffer 168 to a 
data bus 30 by control of the data control section 1 88. 

[0032] In other LSI32, the output of address coincidence is not obtained in a comparison circuit, 
therefore access actuation of the primary-storage memory 10 is not performed. 
[0033] Moreover, when the unit address register 20 which stores the data of the four address like 
drawin g 4 is used, a memory unit is extended like drawing 5 R> 5, and the primary-storage memory 10 
can be used in one way of this drawing (A), two ways of 16 units / this drawing (B), four ways of 8 
units / this drawing (C), and four units. 

[0034] However, since the extensible number of units changes for every number of ways so that I may 
be understood from drawing 6 , the numbers of bits of a unit address differ with the number of ways, 
and the bank address is needed at the time of two ways and 4 ways. 

[0035] For this reason, the bit which measures the unit address and the bank address which are shown 
with the output of an address buffer 162, and the output of the unit address register 20 and the bank 
register 12 is determined with the output of the way register 14. 

[0036] Furthermore, since memory addresses differ like drawing 6 at the time of each way, a multiplexer 
184 is controlled by the output of the way register 14, and, thereby, a memory address is determined. 
[0037] As mentioned above, since the primary-storage memory 10 of one way and two or more banks 
(way) is controllable only by developing one kind of LSI32, it becomes possible to reduce the 
development costs and manday and to reduce the manufacturing cost of an information processor. 
[0038] 

[Effect of the Invention] Since it can respond to the primary storage of one way and two or more banks 
(way) by one kind of LSI according to this invention as explained above, it becomes possible to reduce 
the development costs and manday of LSI and to reduce the manufacturing cost of an information 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the principle explanatory view of invention. 

[Drawing 2] It is the configuration explanatory view of the 1st example. 

[Drawing 3] It is the internal configuration explanatory view of LSI in the 1st example. 

[Drawing 4] It is the configuration explanatory view of the 2nd example. 

[Drawing 5] It is a memory connection explanatory view in the 2nd example. 

[Drawing 6] It is the address explanatory view of each way in the 2nd example. 

[Drawing 7] It is the configuration explanatory view of the 1st conventional example. 

[Drawing 8] It is the configuration explanatory view of the 2nd conventional example. 

[Description of Notations] 

10 Primary-Storage Memory 

12 Bank Register 

14 Way Register 

1 6 IF Monitoring Department 

18 Memory Control Section 

20 Unit Address Register 

30 Bus 

32 LSI 

74 Stage Circuit 
160 Mode Buffer 
162 Address Buffer 
164 Decoder 
166 Light Buffer 
168 Lead Buffer 

180 Memory Control Signal Generation Section 

182 Comparison Circuit 

184,186 Multiplexer 

188 Data Control Section 

190 Data Output Buffer 

192 Data Input Buffer 
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